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1. INTRODUCTION
Palm Lake Works Pty Ltd have instructed Opus Qantec McWilliam to undertake a preliminary 

contaminated soil report for their property at Lot 156 DP 628026 Creek Street, Hastings Point, 

NSW. The report forms part of an assessment for proposed filling as a precursor to residential 

development of the property.  This contamination report is to be read in conjunction with the Impact 

Assessment and should not be used for any other purpose. 

2. SCOPE
This is a Preliminary Soil Contamination Report.  The purpose is to identify areas of potential 

contaminated soils, which may otherwise be suitable, for residential land uses. 

The investigation specifically targets contaminates used in the banana industry and agriculture in 

general.  That is arsenic, cadmium, chromium, copper, lead, nickel, zinc, mercury, organochlorine 

and organophosphorous pesticides. 

2.1 IDENTIFICATION 
The property description is Lot 156 DP 628026 in the Parish of Cudgen, County of Rous in the Shire 

of Tweed.  The locality is illustrated in Figure 1.0 of the Engineering Impact Assessment. 

3. SITE HISTORY 
A detailed site history was not available at the time of reporting. Anecdotal inquiries reveal the site 

has been used for cattle grazing. However, this did not preclude small crops and banana growing in 

the past. The testing has targeted those land uses. 

4. SITE CONDITION & SURROUNDING ENVIRONMENT
The land is partially zoned 2(e) Residential Tourist and partially 7(a) Environmental Protection 

(Wetlands and Littoral Rainforest) under Tweed LEP 2000. 

The site is located on the southern side of Creek Street and the western side of Coast Road. This is 

depicted in Figure 1.0 of the Engineering Impact Assessment. The site is characterised by relatively 

level land with the exception of some scattered holes. The site is grassed and generally cleared of 

trees.  

Parent soil type is identified as predominantly silty sand of the Cobaki Landscape variety (Land and 

Water Conservation, 1996).   
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5. SAMPLING & ANALYSIS METHODOLOGY 
The desktop assessment did not preclude previous crop growing. Therefore, a systematic sampling 

pattern was carried out by Soil Surveys Engineering Pty Ltd and tested by a NATA registered soil 

testing and sampling laboratory (ALS Environmental).  The density of samples and the methodology 

is described in Table A of EPA NSW Contaminated Sampling Design Guidelines.  Samples were 

collected from a depth of 150mm below the vegetated layer.  The sample handling was carried out 

in general accordance with Section 2.5 of the EPA Guidelines for Assessing Banana Plantation 

Sites. 

22 composite samples were made up from the individual samples from 75 test locations as 

illustrated in Figure 2.0.  These composite samples were sent under Chain of Custody to a NATA 

testing laboratory. 

Details of sampling locations by Soil Surveys Engineering Pty Ltd and testing results from ALS 

Environmental are presented in Appendix A and B respectively 

5.1 BASIS FOR ASSESSMENT 
The human health investigation thresholds listed in Table 1 of the National Environmental Health 

Forum were used for assessing the selected contaminants listed in the table. The EPA Guidelines 

for Assessing Banana Plantation Sites were also referenced given values outlined in the guidelines 

were used as they provide more conservative thresholds for contaminants than the Health-based 

soil investigation levels provided by the National Environmental Health Forum. These values are 

reproduced below for reference. 

The sample results were evaluated in accordance with Section 2.4.2 of the EPA Guidelines.  That is 

where composite subsamples are tested: 

  If the individual result is less than 25% higher than the investigation threshold then the site can 
be considered uncontaminated. 

  If any subsamples have a contamination level greater than 25% or the 95% upper confidence 
level exceed the threshold then the site is considered contaminated. 

INVESTIGATION THRESHOLD 
CONTAMINANT THRESHOLD CONCENTRATION 

(mg/kg dry weight) 
Arsenic. 100 
Lead. 300 
Chromium 100 
Copper 1000 
Nickel 600 
Zinc 7000 
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5.2 RESULTS 
Initial sampling was performed on 22 June 2004. The report by Soil Surveys Engineering contained 

in Appendix B of the Engineering Impact Assessment gives the locations and detailed numbering of 

the samples. The sampling test locations and detailed results are reproduced in Appendix A and B 

respectively.  In summary the results show: 

  From twenty two tested laboratory samples, ranges of contaminants from testing that were 
greater than the limit of reporting were as follows.  

  Arsenic.        (Range <1- 3 mg/kg). 

  Lead.       (Range <1- 38 mg/kg). 

  Chromium      (Range <1- 3 mg/kg). 

  Copper       (Range <1- 8 mg/kg). 

  Nickel       (Range <1- 2 mg/kg). 

  Zinc       (Range <1- 95 mg/kg). 

  Organochloride pesticides (DDT, aldrin, dieldrin). (Below Level of Reading) 

  Organophosphorous pesticides.           (Below Level of Reading) 

  The Individual sample # 2044808 19A gave the values. 

  Lead.       (Range 38 mg/kg). 

  Copper       (Range 8 mg/kg). 

  Nickel       (Range 2 mg/kg). 

  Zinc       (Range 95 mg/kg). 

All contaminants are well below the stated threshold’s the higher values gained from the 19A 

sample can be viewed as a confined case as all other sample values range from <1 -3 mg /kg on 

average. 

6. CONCLUSIONS & RECOMMENDATIONS
We conclude that this site is not contaminated and is suitable for residential use. 
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MARTIN FINDLATER & ASSOCIATES

Refer to NSW Dept of Housing

Managing Urban Stormwater Soils and Construction

JOB No: 206012 A. Appendix for RUSLE

DESCRIPTION: Walter Elliot Holdings  - Hastings Point Subdivision Chapter 6 for Settling Zone Volume

A  =  R   K   LS   P   C 

Where Description Value

A = Computed soil loss (tonnes/ha/yr)

R = Rainfall Erosivity Factor

= 164.74 (1.1177) 
S
 S 

0.6444
5833.618085

INPUT

S = 2 Year ARI, 6 Hour Storm Event 16 mm/h

K = Soil Erodibility Factor 0.075 From Soil Landscapes Manual

LS = Slope Length / Gradient Factor 0.2 From Table A1

P = Erosion Control Practice Factor 0.9 From Table A2

C = Ground Cover 1.00 From Table A3

A    Soil Loss = 78.754  (tonnes/ha/year)

V     Volume = 61  (m
3
/ha/year)

 Disturbed Surface Area (ha) 5.5 ha

Computed soil loss 335.50 m
3
/year

Sediment Storage Zone Volume 168.00 m
3
 Assuming regeneration after

6 Months

V = 10 Cv A R 75TH ile, 5 day (m
3
)

10 = Unit conversion Factor 10

Cv = The volumetric runoff coefficient, defined 0.69

as that portion of rainfall that runs off as 

stormwater

A = Catchment Area of the Basin  ha 5.5 ha

R (Y% ile, 5 day) = 5 day rainfall depth not exceeded in y%

of rainfall events. Refer Table 6.5 p 6-21 41.5 mm

V = 1574.925 m
3
  Settling Zone Volume

TOTAL BASIN VOLUME = Settling Zone Volume + Sediment Storage Zone Volume

= 1742.93 m
3

= 1743 m
3

BASIN VOLUME PER HECTARE = 317 m
3

  REVISED UNIVERSAL SOIL LOSS EQUATION

SEDIMENT STORAGE ZONE VOLUME

SEDIMENT BASIN VOLUME - Type F & D Soils

206012 - Palm Lake Works Pty Ltd - Appendix D - Sediment Basin Sizing Calculations RUSLE method 31/03/2008Page 1
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PALM LAKE WORKS PTY LTD

PROPOSED RESIDENTIAL SUBDIVISON
LOT 156 DP 628026 CREEK STREET

HASTINGS POINT 

SOIL AND WATER MANAGEMENT PLAN 
THE SOIL & WATER MANAGEMENT PLAN
1. This plan is to be read in conjunction with: 

i) the engineering plans, and 
ii) any other plans or written instructions that may be issued and relating to development at 

the subject site. 

2. Contractors shall ensure that all soil and water management works are: 
i) located as shown in the drawings, specification and Management Plan 
ii) constructed in accordance with the: 

  Tweed Shire Council – Development Design Specification D7 – Stormwater Quality 
(Annexure A). 

  NSW Department of Housing - Soil and Water Management for Urban Development. 

  NSW Environmental Protection Authority – Draft Managing Urban Stormwater 
Construction Activities. 

3. The Contractor shall nominate a competent person to inspect erosion control structures, complete 
the site diaries and ensure the Soil and Water Management Plan is implemented. 

4. The person nominated to implement the plan shall keep a copy on site. 

OBJECTIVES
  To prevent sediment erosion being transported from the site by wind and water. 

LAND DISTURBANCE
5. Other than for essential thinning of plant growth, land disturbance shall be limited to that 

necessary for implementation of the plans of works.  Ideally, lands shall not be disturbed beyond 
five metres from the edge of any essential construction activity as shown on the engineering 
plans, other than in access zones.  Such zones shall be clearly identified with barrier mesh or 
“silt” fencing or similar materials.  The location of “silt” fences should be determined on site and 
may vary in position to best conserve the existing vegetation and protect downstream areas.  The 
contractor shall ensure regular watering of exposed surfaces to minimise wind erosion. 
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6. Where practical, thinning of plant growth in the subdivision should be by hand or approved small 
machine.  Small branches, leaf litter and other residues shall be retained as mulch. 

7. Generally, works shall be undertaken in the following sequence: 
i) where possible, divert clean water likely to run onto lands to be disturbed 
ii) install sediment control works 
iii) strip and stockpile topsoil 
iv) undertake site development works in accordance with the engineering plans 
v) rehabilitate the site 
vi) remove soil and water management works. 

8. Any temporary culverts or causeways to be installed across drainage reserves should be 
constructed only in areas of minimal erosion hazard.  Such areas should be defined in 
consultation with the engineer. 

EROSION CONTROL
9. The maximum water velocity in the design storm event in earth based waterways should be in 

accordance with Table 1. 

TABLE 1 

MAXIMUM FLOW VELOCITIES (m/sec) 
IN EARTH BASED WATERWAYS  * 

GROUND COVER VELOCITY (m/sec) 

Mat or sward forming grasses with 

Enkamat ! or other UV stabilised mesh. 

Kikuyu Grass. 

Jute mesh (bitumen sprayed). 

Couch grass, Rhodes grass, other sward 
forming grasses. 

Other improved perennials. 

Biodegradable blankets. 

Tussock grasses. 

Bare soil. 

2.4

1.9

1.7

1.4

0.9

0.7

0.5

0.3

  This table assumes slope gradients of less than 10 percent and, other than for base soil, good 
(i.e. >80%) ground cover. 
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10. During road works, temporary crossbanks (bunds constructed with earth, straw bales or 
sandbags) should be constructed to limit slope length, where possible in accordance with Table 2. 

TABLE 2 

RECOMMENDED MAXIMUM SPACING BETWEEN 
CROSS DRAINS ON HAUL ROADS 

SLOPE MAXIMUM SPACING 
(metres)

0 to 7% 
7 to 10% 
10 to 13% 
13 to 16% 

>16%

NN
70
32
15
NR

NN – not necessary 
  NR – construction of haul roads not recommended. 

11. Outlets from erosion or sediment control devices should be to stable disposal areas. 

12. Earth batters should be: 

i) constructed with a maximum gradient of 2(H):1(V) 
ii) properly top soiled, seeded and mulched within two weeks from completion of works. 

A recommended listing of plant species is: 

Spring/Summer sowing:    Autumn/Winter sowings:
Couch, hulled     Couch, hulled 
Couch, unhulled     Couch, unhulled 
Regal Ryegrass     Regal Ryegrass 
Japanese Millet     Prairie Grass 
Carpet Grass     Ryecorn/Oats 
Haifa White Clover    Haifa White Clover 
Redquin Red Clover    Crimson Clover 

The contractor is to nominate the mixture and application rates to be used to achieve the 
specified coverage.  An approved grass mixture for seeding should contain Broad leaf Paspalm 
30%, Carpet Grass 30% and Oats/Rye Grass 30%.  The contractor shall provide a list of suitable 
native bush and tree species where required by the drawings. 

13. The contractor should stage works and implement construction techniques to minimise the length 
of exposure to disturbed surfaces; topsoil and grass within two weeks of completion.  Temporary 
rehabilitation should be undertaken on disturbed areas where works have stopped and soils are 
expected to remain exposed for more than two weeks before either works continue or permanent 
rehabilitation is undertaken.  If vegetative means are used, the following species mix is 
recommended: 

Autumn/Winter sowing 
      Oats/ryecorn @ 20kg/ha 
      Japanese millet @ 10kg/ha 

      Spring/Summer sowing
Japanese millet @ 20 kg/ha 

      Oats/ryecorn @ 10 kg/ha 

      Alternatively, the contractor shall submit a substitute mix for approval. 
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14. On lands where rehabilitation to native plants is not essential, fertilisers/ameliorants should 
include: 

i) dolomite on topsoils at a rate of 2 kilograms per tonne of soil to raise the pH to be more 
conducive to growth of exotic species, particularly in waterways and other areas of high 
soil erosion hazard, 

ii) Grower 11 (or equivalent) at 250 kilograms per hectare and trace elements according to 
manufacturers instructions at sowing, and 

iii) Nitram (or equivalent) at 100 kilograms per hectare in the following Spring; 

SEDIMENT CONTROL
15. Sediment retarding basins and sediment traps shall be constructed to contain the minimum 

storage specified on the engineering drawings. 

16. Existing dams to be retained as sediment retarding basins are shown on the drawings. 

17. “Silt” fences or straw bale sediment traps should be placed at regular intervals immediately 
downslope of all unprotected disturbed lands. 

  “Silt” fences, straw bale barriers, etc., should rarely be placed along the contour, as water will 
run to a low point in large storm events and the structure may fail.  “Silt” fences should be 
placed with small returns at about five to thirty metres, creating a series of small sediment 
traps in line.  This system has the added benefit of avoiding concentrated flows. 

18. Sediment barriers (eg. sandbags or straw bales) should be located upstream of stormwater inlet 
pits prior to the road surface being paved.  These barriers should be reinstalled after completion 
of paving if there are disturbed or bare areas nearby likely to contribute sediment to the road 
surface. 

DUST CONTROL
Control Measures 

19. The potential dust problems due to construction activities are to be ameliorated through the 
implementation of dust control measures. These measures are given in the table below. 

FREQUENCY CONTROL MEASURES 

General operational practices 

  Track-walked slopes 

  Surface rehabilitation 

  Limitation of topsoil stripping to current 
work areas 

  Stabilisation of stockpiles 

  Application of woodchip, mulching, organic 
matting or bitumen emulsions 

  Speed restriction for site vehicles 

  Roadways designated and maintained for 
site vehicles 

  Watering system utilised during rock face 
operations 

Event based measures 
(upon identification of dust problem) 

  Ensure operational practices are being 
carried out. 

  Watering of disturbed surfaces 

  Covering of disturbed areas and stockpiles 
awaiting vegetation growth 

  Provide screens around earthworks areas 

Operational Times 
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20. The operational control measures are to be implemented at all times during site works. These 
times would depend on the contractor performing the works. Event based measures may be 
required outside of the operational times of the site upon identification of a dust problem. 

Wind Conditions 

21. During dry conditions with high winds a watering truck should be present on site during works. 

Dust Monitoring 

22. Monitoring of the dust emissions is to be carried out by visual inspection by the contractor.  

Water Sources 

23. Potable water from existing council mains is to be used for dust suppression. Alternatively water 
from sediment basins may be used when available. 

CONSTRUCTION SEQUENCE
24. Works on the subdivision should be carried out in the following sequence: 

i) construction of sediment basin/trap 
ii) installation of barrier fencing and “silt” fencing 
iii) construct roadworks. 

MAINTENANCE
25. The contractor shall: 

i) regularly maintain all soil and water management devices, including removal of 
accumulated sediment or trash, to ensure that more than 60 percent of the design 
capacity remains in the settling zone. 

ii) dispose of any sediment removed in areas where further pollution to downslope lands 
and waterways is unlikely. 

INSPECTION
26. Inspections shall be undertaken: 

i) during any storm event that threatens to exceed the available capacity in sediment and 
pollution storage structures 

ii) after any storm that has caused runoff 
iii) daily, during hot or dry weather when grass cover is less than 100% on vegetated areas 
iv) weekly (on Fridays) as a matter of site routine for all site work practices 
v) before site closure or any other time when it might be otherwise unattended for more than 

twelve hours 
vi) testing as specified in the water quality monitoring program shall be carried out in 

accordance with the nominated schedule 
vii) signed, completed test results and inspection report shall be kept on site and made 

available on request to the engineer, Council officers and relevant authorities. 



                    206012 - Palm Lake Works Pty Ltd - Appendix E - Soil & Water Management Plan 

         Page 6

Installation

27. The contractor shall ensure a diary or record is kept documenting site work practices such as: 

i) dates of installation and removal of site work practices 
ii) repair of any damage to site work practices 
iii) rainfall depths, durations and times 
iv) storage capacity available in pollution control structures 
v) condition of site work practice structures and stabilised surfaces 
vi) time, date, volume and type of any additions of flocculants 
vii) estimates of water volumes discharged 
viii) estimates of pollutant volumes removed 
ix) water quality test results. 

Program
28.  

i) Inspect catch drains, earth banks, table drains, and drop-down structures and clean as 
required. 

ii) Remove any stockpiled material or sediment that has encroached within two metres of a 
surface drain. 

iii) Restore any low spots in banks and drains to their original height and compact. 
iv) Where necessary, construct extra catch drains that help separate on-site dirty waters 

from other waters. 
v) Install any new erosion and sediment control measures that have become necessary 

since previous inspections because of severe storms or progress in the site’s 
development. 

vi) Check to ensure that banks, channels and waterways are operating within the safe limits 
for their surface condition by noting any evidence of scour. 

vii) Ensure that any construction work at the site since the previous inspection has not 
diverted sediment and water away from any site work practice. 

WATER QUALITY MONITORING PROGRAM

29. The contractor is to undertake a water quality monitoring and testing program to comply with the 
Department of Housing Guidelines and Clean Waters Act and Tweed Shire Council Design 
Specification D7 as tabulated below. 

i) Monitoring

Parameter Frequency Reporting 

Suspended Solids, Non 
Filterable Residue (NFR) 

Monthly or during discharge 
event (defined as >25mm in any 
24 hour period). 

as per 26.  Non complying test 
results are to be notified within 
24 hours to Council officers. 

pH   if in acid sulfate soils risk 
area, daily or during 
controlled discharge event. 

  in areas with no identified 
acid sulfate risk, monthly 
and during controlled 
discharge event from 
sedimentation basins. 

as per 26  Non comply test 
results are to be notified 
immediately to Council’s 
Environmental & Health 
Services Unit. 

Total P, Total N 3 monthly as per 26 
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ii) Response to Monitoring, Non Compliance with ESCP, Amelioration Measures

Indicator Response Comments 

pH too low <6.5   If possible stop discharge and store runoff on 
site. 

  Respond in accordance with approved acid 
sulfate management plan or if no plan then:- 

  Lime dose as per Acid Sulfate Soil Manual 
(Assmac), restore to acceptable pH before 
further discharge. 

  Notify Council’s Environmental & Health 
Services Unit of non compliant discharge 
(within 24 hours). 

Reporting as per 29 (i). 

pH to high >8.5   If possible stop discharge and store runoff on 
site. 

  Dilute with other water until pH in acceptable 
range. 

  Re-test for compliance before further discharge. 

Suspended 
Solids (NFR) 
>50mg/litre 

Identify if non compliance is due to storm event 
greater than design storm of control devices.  If so 
accept non compliance.  If not then:- 

  If possible stop discharge and store runoff on 
site. 

  Use flocculation agents to lower NFR or 

  Pump contaminated water over grassed filter 
strips or buffer areas to lower NFR. 

  Identify (by inspection and/or analysis) if non 
compliance is due to damage of ineffectiveness 
of erosion and sediment control devices.  
Repair or redesign/replace if necessary (or 
required by Council) to ensure future 
compliance. 

Non compliance may occur, 
by design, in >3 month 
(deemed to be 40% of the 
ARI one year event). 
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Soil Surveys Geotechnical Assessment 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 










































































































